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-continued 

<223> OTHER INFORMATION: n=g, a, c or t 
<4 00> SEQUENCE: 23 

ggtgyatnga vaaygg 16 



<210> SEQ ID NO 24 
<2U> LENGTH: 13 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Synthetic polynucleotide 
<221> NAME /KEY : misc_f eature 
<2 2 2> LOCATION: {8). .(8) 

<223> OTHER INFORMATION: n=g, a, c or t 
<4 00> SEQUENCE: 24 

ggtgyatnga vaa 13 



<210> SEQ ID NO 25 
<211> LENGTH: 11 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<22 0> FEATURE: 

<223> OTHER INFORMATION: Synthetic polynucleotide 

<221> NAME /KEY : misc_f eature 

<222> LOCATION: (3). .(3) 

<223> OTHER INFORMATION : n-g, a, c or t 

<4 0 0> SEQUENCE: 25 

atngavaayg g 



<210> SEQ ID NO 26 
<211> LENGTH: 12 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION : Synthetic polynucleotide 
<221> NAME /KEY : mis c_f eature 
<2 2 2> LOCATION: (9). .(9) 

<22 3> OTHER INFORMATION: n-g, a, c or t 
<4 00> SEQUENCE: 26 
aaygadgtng ay 



We claim: 

1. A set of oligonucleotide probes for detecting a plurality 
of different target polynucleotides, wherein a respective 
target polynucleotide corresponds to a single polynucleotide 
or a group of related polynucleotides, said set including a 
collection of different promiscuous probes, wherein a 
respective promiscuous probe is capable of hybridising to a 
target sequence shared between at least two of said target 
polynucleotides, wherein at least one target polynucleotide 
comprises at least two target sequences snared between 
other target polynucleotides, and wherein a predefined com- 
bination of promiscuous probes is capable of hybridising to 
said at least two target sequences, said predefined combi- 
nation providing specificity of detection of said at least one 
target polynucleotide. 

2. The set of probes of claim 1, comprising a plurality of 
different predefined combinations of probes, each providing 
specificity of detection of a different target polynucleotide. 



3. The set of probes of claim 1, further comprising at least 
one non-promiscuous probe that is capable of hybridising to 
a unique target sequence of a single target polynucleotide. 

4. The set of probes of claim 1, comprising at least one 
probe that is capable of hybridising to a pivot sequence, 
which divides two or more polynucleotides into distinct 
groups. 

5. The set of probes of claim 1, comprising at least one 
degenerate oligonucleotide probe which is capable of hybri- 
dising to a redundant target sequence. 

6. The set of probes of claim 1, wherein the probes are 
immobilised on a solid support. 

7. The set of probes of claim 6, wherein the probes are in 
the form of a nucleic acid array. 

8. The set of probes of claim 1, wherein the probes are in 
the form of a high-density nucleic acid array. 

9. The set of probes of claim 6, wherein the probes are 
finked to the support via a spacer. 
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10. A method for detecting a plurality of different target 
polynucleotides using the set of probes of claim 1, said 
method comprising: 

exposing said probes to a test sample suspected of con- 
taining one or more of said target polynucleotides 
under stringent hybridisation conditions; 

detecting which probes have hybridised to polynucle- 
otides in said test sample; and 

processing the hybridisation data to determine which of 
said predefined combinations of probes has hybridised 
to said polynucleotides to thereby determine whether 
the test sample comprises any of said target polynucle- 
otides. 

11. The method of claim 10, wherein said stringent 
conditions favour high discrimination hybridisation. 

12. The method of claim 10, further comprising analysing 
whether any of said target polynucleotides in said test 
sample corresponds to a phenotype -determining target poly- 
nucleotide. 

13. The method of claim 12, further comprising diagnos- 
ing a phenotype of a patient from which said test sample was 
derived based on the pheno type-determining target poly- 
nucleotide^) present in the test sample. 

14. The method of claim 10, wherein said processing is 
performed by a programmable digital computer. 

15. A method for detecting an unknown or uncharacter- 
ised member of a polynucleotide family using the set of 
probes of claim 1, said method comprising: 

exposing said probes to a test sample under stringent 
hybridisation conditions; 

detecting which probes have hybridised to polynucle- 
otides in said test sample; and 

processing the hybridisation data to determine which 
combinations of probes have hybridised to polynucle- 
otides in said test sample, and whether any of said 
combinations is different to at least one predefined 
combination of probes that hybridise to known target 
sequences, wherein the presence of a different combi- 
nation of oligonucleotide probes is indicative of the 
presence of said unknown or uncharacterised member. 

16. The method of claim 15, wherein the different com- 
bination of oligonucleotide probes corresponds to a hypo- 
thetical predefined combination of probes belonging to a 
predefined assemblage. 

17. The method of claim 16, wherein the hypothetical 
predefined combination of probes comprises at least one 
degenerate oligonucleotide probe that is capable of hybrid- 
ising to a redundant target sequence. 

18. A process of identifying a set of target sequences from 
a plurality of known target polynucleotides for designing a 
set of oligonucleotide probes for detecting said target poly- 
nucleotides, wherein a respective target polynucleotide cor- 
responds to a single polynucleotide or a group of related 
polynucleotides, said set including a collection of different 
promiscuous probes, wherein a respective promiscuous 
probe is capable of hybridising to a target sequence shared 
between at least two of said target polynucleotides, wherein 
at least one target polynucleotide comprises at least two 
target sequences shared between other target polynucle- 
otides, and wherein a predefined combination of promiscu- 
ous probes is capable of hybridising to said at least two 



target sequences, said predefined combination providing 
specificity of detection of said at least one target polynucle- 
otide, said process comprising: 

searching a nucleic acid sequence database comprising 
the sequences of said target polynucleotides for iden- 
tical target sequences that are shared between two or 
more of said target polynucleotides to thereby obtain a 
subset of shared target sequences; and 

determining for each target polynucleotide a combination 
of target sequences from said subset which, when 
hybridised by complementary or substantially comple- 
mentary oligonucleotide probes, facilitate specific 
detection of that target polynucleotide. 

19. The process of claim 18, further comprising: 

determining a minimal or near minimal number of pro- 
miscuous oligonucleotide probes, which in different 
combinations, discriminate between the different target 
polynucleotides. 

20. The process of claim 18, further comprising: 

sorting the target sequences from said subset to obtain a 
subset of pivot sequences which divide two or more 
polynucleotides into distinct groups. 

21. The process of claim 18, further comprising: 

searching the database for sequences that are unique to 
respective target polynucleotides to thereby obtain a 
subset of unique target sequences; 

determining for each target polynucleotide a target 
sequence from said unique subset, or a combination of 
target sequences from said unique subset and said 
shared subset which, when hybridised by complemen- 
tary or substantially complementary oligonucleotide 
probe(s), facilitate^) specific detection of that target 
polynucleotide. 

22. The process of claim 21, further comprising: 

determining a minimal or near minimal number of pro- 
miscuous probes which, in different combinations, 
together with one or more non-promiscuous probes, 
discriminate between the different target polynucle- 
otides. 

23. The process of claim 18, further comprising: 

searching the database for target sequences that are sub- 
stantially identical or conserved between related target 
polynucleotides; and 

deducing redundant sequences corresponding to potential 
sequence variants of said target sequences to thereby 
obtain a subset of redundant target sequences which 
correspond to potentially unknown or uncharacterised 
target polynucleotides; and 

determining for each target polynucleotide a target 
sequence from said redundant subset, or a combination 
of target sequences from said shared subset and/or said 
redundant subset which, when hybridised by comple- 
mentary or substantially complementary oligonucle- 
otide probe(s), facilitate^) specific detection of that 
target polynucleotide 

24. The process of any one of claims 18, 20, 21 and 23, 
further comprising: 



05/23/2003, EAST Version: 1.04.0000 



US 2002/0090621 Al 



23 



Jul. 11, 2002 



sorting target sequences from said subsets) to obtain 
target sequences with substantially similar affinities for 
their complementary or substantially complementary 
oligonucleotide probes. 

25. Aprocess of identifying a set of target sequences from 
a plurality of known target polynucleotides for designing a 
set of oligonucleotide probes for detecting said target poly- 
nucleotides, wherein a respective target polynucleotide cor- 
responds to a single polynucleotide or a group of related 
polynucleotides, said set including a collection of different 
promiscuous probes, wherein a respective promiscuous 
probe is capable of hybridising to a target sequence shared 
between at least two of said target polynucleotides, wherein 
at least one target polynucleotide comprises at least two 
target sequences shared between other target polynucle- 
otides, and wherein a predefined combination of promiscu- 
ous probes is capable of hybridising to said at least two 
target sequences, said predefined combination providing 
specificity of detection of said at least one target polynucle- 
otide, said process comprising: 

searching a nucleic acid sequence database comprising 
the sequences of said target polynucleotides for iden- 
tical target sequences that are shared between two or 
more of said target polynucleotides to thereby obtain a 
subset of shared target sequences; 

optionally searching the database for sequences that are 
unique to respective target polynucleotides to thereby 
obtain a subset of unique target sequences; 

searching the database for target sequences that are sub- 
stantially identical or conserved between related target 
polynucleotides and deducing redundant sequences 
corresponding to potential sequence variants of said 
target sequences to thereby obtain a subset of redundant 
target sequences which correspond to potentially 
unknown or uncharacterised target polynucleotides. 

determining for each target polynucleotide a target 
sequence from said unique subset or from said redun- 
dant subset, or a combination of target sequences from 
said shared subset and/or from said redundant subset 
which, when hybridised by complementary or substan- 
tially complementary oligonucleotide probe(s), facili- 
tate specific detection of that target polynucleotide. 

26. The process of claim 25, further comprising: 

sorting the target sequences from said redundant subset, 
from said shared subset and, if any, from said unique 
subset to obtain target sequences with substantially 
similar affinities for their complementary or substan- 
tially complementary oligonucleotide probes. 

27. The process of claim 25, further comprising: 

determining a minimal or near minimal number of pro- 
miscuous probes which, in different combinations, 
together with one or more non-promiscuous probes, 
discriminate between the different target polynucle- 
otides. 



28. The process of claim 18 or claim 25, wherein said 
process is performed by a digital computer. 

29. A computer program product for identifying a set of 
target sequences for designing a set of oligonucleotide 
probes according to claim 1, comprising code that receives 
as input sequences of target polynucleotides in one or more 
nucleic acid sequence databases and/or information that 
identifies sequences corresponding to said target polynucle- 
otides; code that identifies potential target sequences within 
the target polynucleotides; code that creates a database that 
registers the presence or absence of possible target 
sequences found within respective target polynucleotides; 
code that identifies the target sequences that are shared 
between different target polynucleotides; optional code that 
identifies the target sequences that are unique to specific 
target polynucleotides, code that assesses every possible 
combination or a number of combinations of the target 
sequences to identify those combinations of target sequences 
which, when hybridised to complementary oligonucleotide 
probes, will facilitate discrimination between different target 
polynucleotides; and a computer readable medium that 
stores the codes. 

30. The computer program product of claim 29, further 
comprising code that identifies substantially identical or 
conserved sequences between the target sequences and code 
that identifies redundant sequence variants of said substan- 
tially identical target sequences, wherein said redundant 
sequence variants are registered as target sequences. 

31. A computer program product for processing hybridi- 
sation data using the set of oligonucleotide probes according 
to claim 1, comprising code that identifies for each target 
polynucleotide a combination of features in an oligonucle- 
otide array whose probes facilitate specific detection of that 
polynucleotide; code that receives as input hybridisation 
data from hybridisation reactions between sample poly- 
nucleotides and the oligonucleotide probes in the array; code 
that processes the hybridisation data to determine whether 
the sample polynucleotides comprise any of the target poly- 
nucleotides by searching for hybridisation patterns that 
match any of the predefined combinations or predefined 
assemblages of target sequences; and a computer readable 
medium that stores the codes. 

32. The computer program product of claim 31, further 
comprising code that receives as input the sequence of an 
oligonucleotide probe in each feature of an oligonucleotide 
array and code that receives as input a database that contains 
information on the presence or absence of target sequences 
in target polynucleotides. 

33. The computer program product of claim 31, further 
comprising code that deduces the probability that the 
detected pattern of hybridisation indicates the presence of a 
target polynucleotide. 

* * * * 3*t 
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